Differences in hypothalamo-pituitary-adrenocortical activity in the rat after acute and prolonged treatment with morphine.
The influence of opioid substances on the secretion in vivo and in vitro of corticosterone, corticotrophin (ACTH) and corticotrophin releasing factor (CRF) in the rat was studied. Rats given a single injection of morphine exhibited a marked hypersecretion of ACTH and an exaggeration of the hypothalamo-pituitary-adrenocortical (HPA) response to stress. In contrast, animals rendered tolerant to morphine failed to release ACTH or corticosterone in response either to a subsequent injection of the opiate or to stress. The development of the inhibitory effect paralleled the development of tolerance to the analgesic actions of the drug. The production of ACTH by pituitary segments removed from control animals was not affected by the addition of opioid substances to the incubation medium. However, morphine, met-enkephalin and leu-enkephalin stimulated the secretion of CRF by hypothalami and their effects were competitively antagonized by naloxone. The secretory activity of hypothalami removed from rats treated acutely with morphine was enhanced. In contrast hypothalami from morphine-tolerant rats failed to secrete CRF in response to morphine, met-enkephalin, acetylcholine or 5-hydroxytryptamine. Neither the density nor the affinity of 3H-naloxone binding sites in the hypothalamus was influenced by the morphine treatment. The results suggest the opioid peptides and their receptors play a major role in the regulation of HPA function.